We discuss existence, and uniqueness of solutions of nonlinear differential equations of fractional order. The differential operators are taken in the Caputo sense and the initial condition is a fuzzy number. To this aim, contraction mapping principle and the fixed point theorem are used and finally an example is given to more illustration of obtained results.
Introduction
In the past decade, the concept of Riemann-Liouville fractional differential equations with uncertainty was introduced by Agarwal et al [1] . They have considered the Riemann-Liouville differentiability concept based on the Hukuhara differentiability to solve uncertain fractional differential equations. Consequently, Arshad et al in [9] prove some results on the existence and uniqueness of solutions of Riemann-Liouville fuzzy fractional differential equations and in [10] study the existence and uniqueness of the solution for a class of fractional differential equation with fuzzy initial value. Also, Ref. [18] is devoted to propose Riemann-Liouville differentiability by using Hukuhara difference. They adopted the fuzzy Laplace transforms method to solve fuzzy fractional differential equations. See [3] for interpretation of explicit solutions of uncertain fractional differential equations under Riemann-Liouville Hukuhara differentiability using Mittag-Leffler functions. Two new uniqueness results for fuzzy fractional differential equations involving Riemann-Liouville generalized Hukuhara differentiability have been investigated in [4] with the Nagumotype condition and the Krasnoselskii-Krein-type condition.
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Moreover the existence, uniqueness and approximate solutions of fuzzy fractional differential equations under Caputos H-differentiability are studied in [19] and [2] . In 2009, a generalization of the Hukuhara difference and also generalizations of the Hukuhara differentiability to the case of interval valued functions were presented by Stefanini and Bede in [20] , and it is studied in several papers (see e.g. [8, 15] ). Following this approach, the concept of fuzzy fractional differential equation under Caputo generalized Hukuhara derivative is defined in [5] . The existence and uniqueness of the solution for differential equation of noninteger order with fuzzy initial value are presented. The authors introduced fractional integro-differential equations with fuzzy initial value in [6] and also studied the existence and uniqueness results of solution of this equations. In this paper, we present a new conditions which guarantee the existence and uniqueness of solutions of differential equations of fractional order q ∈ (0, 1) by using Caputo generalized Hukuhara differential operator with fuzzy initial condition.
Basic concepts
In this section, we recall some basic concepts which are used throughout the paper. 
The set of all fuzzy real numbers is denoted by
Then from (i) to (iv), it follows that the α-level set u α is a closed interval for all α ∈ [0, 1]. For arbitrary u, v ∈ R F and k ∈ R, the addition and scalar multiplication are defined by (u + v) 
then w is called the Hukuhara difference of u and v, and it is denoted by u
⊖ v. Definition 2.4. [12] Let u, v ∈ R F . If there exists w ∈ R F such that u ⊖ gH v = w ⇐⇒ { (i ) u = v + w , or (ii) v = u + (-1) w .
Then w is called the generalized Hukuhara difference of u and v.
Please note that a function f :
Definition 2.5. [20] The generalized Hukuhara derivative of a fuzzy-valued function f : 
provided that this limit exists in the metric d. Note that if the fuzzy function f (t) is continuous in the metric d, Lebesgue integral and Riemann integral yield the same value, and also
( ∫ b a f (t)dt ) α = [ ∫ b a f − α (t)dt, ∫ b a f + α (t)dt ] , 0 ≤ α ≤ 1, Definition 2.9. [3] Let f : [a, b] → R F ;
the fuzzy Riemann-Liouville integral of fuzzy-valued function f is defined as follows:
for a ≤ x, and 0 < q ≤ 1 . 
The fractional generalized Hukuhara Caputo derivative of fuzzyvalued function f is defined as following:
( gH D q * f )(t) = I 1−q a ( f ′ gH )(t) = 1 Γ(1 − q) ∫ t a ( f ′ gH )(s)ds (t − s) q , a < s < t, 0 < q ≤ 1 (2.5)
Also we say that f is c f [(i) − gH]-differentiable at t 0 if
( gH D q * f ) α (t 0 ) = [(D q * f − α )(t 0 ), (D q * f + α )(t 0 )], 0 ≤ α ≤ 1 (2.6) and that f is c f [(ii) − gH]-differentiable at t 0 if ( gH D q * f ) α (t 0 ) = [(D q * f + α )(t 0 ), (D q * f − α )(t 0 )], 0 ≤ α ≤ 1 (2.7)
Fuzzy Caputo fractional differential equations
Consider the following fractional differential equation
where 0 < q < 1 is a real number and the operator gH D q * denote the Caputo fractional generalized derivative of order q, and f : J × R F −→ R F ,is continuous fuzzy function. In this section, the existence and uniqueness of solutions of problem (3.8) with fuzzy initial conditions is proved under c f [gH]−differentiability. To this aim, we extend Theorem 6.1 in [13] for fuzzy fractional differential equations with c f [gH]− differentiability.
The initial value problem (3.8) is equivalent to one of the following integral equations:
, and [16] 
. Consider U : T −→ X be a set of continuous function. Then U is a relative compact set if and only if U is equicontinuous and for any t ∈ T , U(t) is relative compact set in X.
Theorem 3.2. (Schaefer's fixed point theorem) [16] . Let 
Then there exists a function x ∈ C F [t 0 ,t 0 + h] solving the initial value problem (3.8) .
Proof. If M = 0 then x 0 is a solution of the initial value problem, because d( f (t, x), 0) = 0 for all (t, x) ∈ R 0 . Hence we find that x 0 as a solution in this case. 
Now, we want to show that A is contraction.
Since q < 1 then q − 1 < 0, so we have
The right-hand side of Eq.(3.12) tends to zero as t 2 → t 1 . It means that A is continuous on U. Furthermore, for x ∈ U and t ∈ [t 0 ,t 0 + h], we have
By setting ψ(t) = (t − t 0 ) −q ϕ (t), and let sup t∈J ψ(t) = ψ(t 1 ) = m, we find that The exact solution of problem (4.14). .
Example
As an example, we are concerned with the following fuzzy initial value problem { ( gH D 0.5 * x)(t) = (0, 1, .
Conclusions
In this paper we consider the fuzzy fractional differential equations under Caputo gH-derivative ,and we studied the uniqueness and existence of it's solutions by contraction mapping principle and the fixed point theorem. Furthermore, an example is solved to illustrate the usefulness of our principal results.
